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PURPOSE: To obtain high and low concentration regions by a one time implantation 
by implanting impurity ions through an electrode side after it is made gentle 
using a viscous fluid when the implantation is performed with a gate electrode as 
mask in the preparation of an insulation gate type semiconductor device 

CONSTITUTION: A thick field SiO, film 2 is formed about a p type Si substrate 1 
and an SiO, film and a polycrystalline Si layer are applied in layers on an active 
region mounted thereof to be a gate insulation film and a gate electrode. Then, a 
gate insulation film 3 and a gate electrode 4 are formed on the central surface of the 
active region therefrom by photoetching. An alcohol solution of tetramethoxy silane 
is applied rotatively over the entire surface including those so as to be attached to 
the side wall of the electrode 4. Thereafter, the solution is converted to an SiO z film 
8 by heat treatment and n type impurity ions are implanted therethrough to form 
an n* type region on both sides of the electrodes 4 in such a manner as to be n type 
immediately below the side wall thereof. The region is covered with an SiO a film 9. 
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PURPOSE: To obtain a highly reliable semiconductor device bv achieving separate 
insulation between floating gates adjacent to each other of a nonvolatile memory 
cell of a 2-layer polycrystalline Si structure through a selective oxidation, not by 
etching. 

CONSTITUTION: A thick field oxide film 12 is formed on an n type Si substrate 11 
by a selective oxidation and a thin gate oxide film 3 is applied on the substrate 11 
surrounded thereby. Then, a first polycrystalline Si film 14 is grown in vapor phase 
over the entire surface and doped with an impurity to be an n* tvpe layer which 
is covered over the entire surface with an Si 3 N 4 film 15. After a 'hole is provided 
on the film 12, the film 14 in the hole is turned to/an oxide film 16 bv heat treat- 
ment. Thereafter, an oxide film 17 is applied over the entire surface having the film 
16 exposed and a second polycrystalline Si film 18 is>rown over the entire surface 
including it. Then, the films 14 and 18 are worked by a photoetching using the same 
mask to form a floating gate and a control gate. This enables separate insulation 
between two gates with the film 16 thereby preventing the overhanging of the gates. 
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(54) FIELD EFFECT TRANSISTOR 
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PURPOSE: To obtain an FET with a high speed responsiveness, a large current 
layers and a high S/N ratio by laminating a plurality of semiconductor layers so 
alternately in such a manner as to be vertical thereto that the impurity concentration 
and the energy band gap are varied between the two. 

CONSTITUTION : An n type semiconductor layer 2 is formed on a half-insulating sub- 
strate 1. Here, the layer 2 is made up of a lamination of several semiconductor 
layers 6 and 7 which are arranged alternately in close contact while vertical to the 
substrate 1. A hetero junction 8 is yielded between the layers 6 and 7. In this ar- 
rangement, the impurity concentration and the energy band gap of the layer 7 are 
both made larger than those of the layer 6. A gate electrode 5 comprising a metal 
conductive layer 14 is mounted at the center of the upper surface of these laminates 
at the right angle thereto. On end of the laminate is packaged with an n* type layer 
and a metal conductive layer 11 is provided at the top thereof to make a source 
electrode 3. Likewise, the other end thereof is packaged with an n* type layer 12 
and a conductor layer 13 is placed thereon to make a drain electrode 4. 




'gplnt. CI. 3 
H 01 L 29/78 
G 11 C 11/40 
H 01 L 27/10 



© b*bh*w? cjp) © » a ■ 4> a 

© ^ ft ^ IB (A) 0 g57_42i69 

aWIJK^" ffrtM#^ B8*D57^( 1982)3 B 9 B 

1 0 1 



7514-5 F 
6549—5 B 



MIS* 



4 jf) 



®1# IH BS55-1 17613 

IH BS55C 1980) 8 26 B 



w *a « 

1. £ © £ ffc 

2. » fir ft * © « S 

i£ & -r & x @ <t > sfric!^^ - /uK8iffciiaa:r 
- y m it m ± </z m i o ** •> y + 

o X & i . Utt £ 7 < - * K » f fc K ± © IS 1 © *' 

-j -> y ^ y i o ^ { £**©— KfciSKfiRffc 

L > $ 1 (O** 'J ■> 'J □ y|*^8i«t 

*^&-f>5>XI§i:. IR 1 O *" 'J '/ 'J = ^ 8 

±«C«e*«*^Jft-fA.XIMt. giJ & *fc $ i: K 



S£ * , 2 1 *" 'J '/ 'J 3 y 81 S * * t 6 « * 

n*r-**?B*-c$. a s & * oj & * ^ % 

£ * * >; ( e p rom ) -t ^ W Jt tt* l 

a W (b) K * t J: ^ iC ««3 ns. m ga i/* x . 

J « ¥ « f* IS « * 2 tt 7 - /w K » f t S , 

- h flMfc 1* * < a * i © ** y ■> y 3 x © ( 7 

n - x a y r - h ) . 5 « *' 'J ■> 'J 3 V i ft. 
SI > « tt » 2 C t-' 'J •> ') 3 ^ I ( 3 y M - ^ 
y - f )t*4o coil<0« * *" 2 B 

&&i±<tcmftmit&vc£ t> 7 4 - * r » ft « 

2 * & * & o ft AC * - h ftftl J * 

Sll o *' ') ■> 'J 3 ^ S < * I ffl S ^ ^ i « * 

K(b)«:^-fJ:^rc^H*3S!X@( pep ) *c J: 5 
»i o 'J 'V »J 3 ^ t Holt 4o ft" fit * B 
i t * ff v» * i © ** y *> y 3 v k 4 * ,J * ,J 3 



-291- 




> » ffc R a X Mv* * toiJCl2 0 4f »J v 'J a 
y»« t^tfEti. * L X . 7Xi»IP(Ci: 

!) ft 1 © iK y V 'J a x R 4 £ * 2 © <k y •> »J a 

yI«tf8I-©7^^TttlILx 3 v h n — ^ 

a- rifki * -to 7 b - t 4 * s y - v mm 

V - K <D - - * ^^^fc^-f-fo C (0 ^ 

. ^ y ^ft(ctov»Tii, ft 3 eg (*) ?f 
j: ^ k * 2 o *' ') '/ 'J 3^S«oii«c*#4 
i: £ ft *£> * «;r^-r^^-<^^-x r ^vr 
( Ri E )oj:^iili^t4i y fyirtrffl^t« 

2 © ** 'J v 'J ^ v ft 5 * fin X * & <b . ft 3 &J (b) 
K*tJ:^(C«lfO»#t«^tCi * * > ^ L 

^jn^^^^^^isi^^^-fio c © * 

-f < , fit . fHfftt±$F*L<*v> 

#**fttoW;ttf«©^lfcfc*tft***<> &&c. 
ft 4 gj (b) <e i: ^ KKRfb*tft0l*.K s i$N 4 
& J s * M & L . ^**3HXHKi:!>C©Si3N4 
R J 5 ^flolt 4o ± IE W SMfc *t ** tt ** ') f 'J 

3 ^ SI ft 31 t Si 5 N 4 l >*<b*£RR»f*T* i 

v> o #r K ^ Si jN 4 R J 5*^x*tCLXftl© 
*• 'J ■> 'J 3 v I J 4 * St f b L ^ *' l J v 'J 3 y 8 
ftl 1 0 *. J£ ? & o & K . ft 4 0 (c) fC ^ * £ 
9 K! * y > 'J v8t*>2>^tt7'7 X^ri y f- ^ ^ 

Si X S i 5N4 R / 5 3 tfC g* fb * 

?r i/> ft 1 © ** y * y 3 v R 1 * * 9Mb R i / X 
m *> o * L -C . c © » it R 1 ? X V 'J 3 

8Mb R 2 < 1 (C ?B 2 o *' 'J -V 'J ^ 1 i a* 
&t§&«i&K:j:»>l£&3*&o L ^ £ & . ^ * 
*S!I©tCX D * 1 O 'J v«J 3 yl 1 4 
ft 2 © ** y •> »J 3 x R J J t I - ©TX^TJtJD 
X L ^ 70 — *r a *s if Y — h^^xhn-^r 

« a * # 4 o 




MIBW57- 42169(2) 

tt*«t»*#feffi»tfc©|ftj±*W&»a 2 * *' 
y 9 3 xR®©**i*i&R©Wffi;*fc*»# 

( eprom )tfcmwLftm&ttt 

Ov^-CR^-fio -f * *> t> , C © 5& « * 2 W 
y •> y 3 yii©BPROM-t/KDjr>iCB)| 
-r a 7 o - f- 4 vry - ^w©^««t«^, £ 

Sf ft * m ^ X fr 9 C t «: -t 5 > f" A? © 4: & * ft 
3rL-t^£-f&*©X*>&o 

& T . ft 4 S3 (») - (O * g L X * © ICi £ X & 

^^l»Nl^^i($i«i / _L tc * 3* flMb * 
KTJ: 5 7 < - a, K fil fL SI / 2 * f£ & * £ o 3 b 
Kiy-r«ftRiJ*JB*L* L * & & ? < - 
a- K « ft S ; 2 & r - h IK f b R ' J ± at ft 1 
© *' y -> y 3 ^ R i «*5&t§&fi3<££o * L 
x > c © ft 1 © *' y •> y 3 >" R i < K*l!!it 

c©i^cLX^bn^^* y -t a* © m ?* r 

ki > » 4 B <e) * * *W * * * * 'X ¥. ^ !C » » 

Lft 7 n - t ^ *s y y — r * ** y y 3 v si ffc 

Ri*#frRI6«LX»/»&ft*!>. =1 x r » - A* 

y — v © * — — *^ x # J£ & 3 ft * ^ © t © 
ft *E> * ®^© < t^^m2©^y*>y3X 1 Sr^^: 

C i: 4 v» o * ft ^ * - ^ v «C g H L X 

*i:4*ff*4»t«aft-f. « » . « « tt © fii ± 

#«Jf$Tt*>e> ^C,frC, » 2 © *" 'J ^ ') a y R 

x • x -,*v^©j:J>*s;tfttx » ♦ v ^ * a 

y Yv— *Y-YRtfi7*— -ri ^ y Y - V © 

j!raX«:ffi^*c: t#T* * Q 

fiS& , ± E J! « tt ^ »%tt^*yw:-pv*xK 
H L ft « c nrcis^ t ^ t o ttt * < , Wit 

W**-f + i ^ ^ RAM( Rmdim Aceeii Memory) 
ft£*©2»*'y*>y 3^«fi©^3l<*»«±fr 

fic K < ffl X ft i o 



-292- 



JIHB57- 42169(3) 



ft 1 H(»)<b)tt£*©*»l6t£> * 'J -fc * © * 

^«l*^t t ©T, (») tt ¥ 3D BJ , (b)dX-x' 
* S *r ffi H * ft2HW(b)Hti:ieftffi©WfcIg 

»3H(i)^)ttJ:EII<Di . f / ^ttBt 

i j - y - f i fk K , j < - ft i o *' 'J 'j a 

^ 61 x i 5 ••• Si 3N4 K - / « — ** 'J v 'J 3 y » 

ft SI . i 7 — 8Mb & - i a »■ ft 2 © y •> »; = 
>- 91 o 



tfJKAttJIA ft tt ft ^ 



(a) 



(b) 



(a) 



(b) 



* 1 B 

v-z 2 
— £ 



< 

<> 






A. 




>0 































1 

X 



■■.wwww'wwww ^ 1 



* 2 B 



Xwwwwwv 



2 

t 1 




\\\ \\\\\\\\T ' 



-293- 




no 

4 



-294- 



